BA6589K Read/write amplifier 


The BA6589K IC incorporates read, write, Dimensions (Units : mm) 
and erase circuits for use with 3 in., 3.5 in., 
and 5 in. floppy disk drives. BA6589K (QFP44) 


14.0£0.3 


It can be operated at either 5 V or 12 V. It 
has a power save mode which ensures 
the IC has a very low average current 


4,040.3 
(0,040.2 


draw. AF 
Features | = 
; > Lo.1sx0.1 
* available ina QFP44 package 8 . 
at 0.8 Jo BLO. 


* low power consumption, typically 
— read mode is 250 mW 
— write mode is 90 mW 


— standby (power save) mode is 
12 mW 


* preamplifier differential voltage gain is 
47.5 dB (5 V operation) : 


* includes a capacitor to set up the read 
data time constant and the pulse 
width 


* includes a switching differential 
constant circuit 


* write current is selectable as follows: 
— double density inner track 
— double density outer track 
— _ high density inner track 
— high density outer track 


e selectable two-stage time domain 
filter 


* includes a low voltage sensing circuit 
to avoid miswrites due to voltage 


fluctuations 
Applications 
e 3in., 3.5in., and 5 in. high- or double 
density floppy disk drives 
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BA6589K Floppy disk drives: Read/write amplifier 
Block diagram and external circuit 
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Note: Depending on the read/write head 
characteristics, when the write current switches, the 
current waveform may tend to cause oscillation 
(especially if the phase inverts at a frequency 
approaching 2 MHz). In this situation, use a circuit such cone 
as the one shown to the right, and check for 
oscillations. 
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Floppy disk drives: Read/write amplifier BA6589K 
Table 1 Pin functions 


Description 
Connections for side 0 read/write head 


DIFCO 
DIFC1 Connections for external differentiator circuit constant components 
DIFC2 


DIFO Differentiator differential outputs 


Different- 
iator 


Pin to set write current 
Sen amtae 2 Write current correction pin 1 (Valid when LC pin is HIGH) 
Write circuit Write current correction pin 2 (Valid when HD pin is HIGH) 


Connection point for write damping resistor 
Erase 
circuit 


Side 0 erase output 


Side 1 erase output 
Pin to set erase current 


Standard density- to-high density switching pin (see note 1 on 
page 250). 


Write data input 
Write enable input 
Erase enable input 


Input to switch head side 
Power save mode input 


E 
H 
W 
W 
E 
TDFC °3 Input to switch time domain filter constants (see note 2 on 
page 250). 


D1 
CS 
D 
LC 
D 
G 
1 
PS 


Power down sense output 


HVCC Preamplifier supply voltage 


7 AVCC Analog circuit supply voltage 
39 DVCC Digital circuit supply voltage 
10 
35 


AGND Analog circuit ground 


Power- 
down sense 
DGND Digital circuit ground 


Power 
supply 
Not used 
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BA6589K Floppy disk drives: Read/write amplifier 
Note 1: 


Current set by pins 22, 23, 


Circuit constants between pins 44 and 2 are in 
effect. 


Current set by pins 22 and 24 


LOW HIGH |Current set by pins 22 and 23 | Circuit constants between pins 1 and 2 are in 
LOW [Current set by pin 22 effect. 


Note 2: Correction applied when pin is HIGH. External correction resistors are placed in 
parallel with the primary resistances to set the values. 


Absolute maximum ratings (T, = 25°C) 


Parameter Symbol Limits 
Power supply voltage DVoc +7 


Digital circuit input voltage -0.3 ~ DVg¢ 40.3 


AW pin vag 
Ease de curert [ten [|__| mA | 
EO pin votage 
Operating temperature 


Recommended operating conditions (T, = 0°C ~ 70°C) 


Parameter 


Power supply voltage 
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Floppy disk drives: Read/write amplifier BA6589K 


Electrical characteristics (unless otherwise noted, T, = 25°C, AVcc = DVcc = SV, 
HVcc = 12 V) (Sheet 1 of 5) 


FTecos |__| 982 [13 | 
8 1.3 


0 


mA @ AVcc 


0.60 1.20 mA @ HVcc, Iwa = len =OmA 
10 18 mA @ DV cc, Iwr — ler =OmA 
7.0 10 mA @ AVcc: lwr” = ler =OmA 


Low voltage sensing circuit 
Threshold voltage VtH 3.5 3.9 4.2 V |LVS @ AVcc 


Hysteresis voltage Vu 50 mV lope ae ell Bac 

Ig. 
Output low level voltage Vor 0.4 Vi [Veco =2V, lor = 0.5 mA , 
Output leakage current lou j pA 


Recovery time 


Invoked by PS: With 0.01 pF 
coupling capacitors between 
Power save — read ty 1 ms__ |differentiator and comparator, 
and <1 pF capacitors from 
differentiator input to GND 
Invoked by WG: Circuit . 
Read — write te 4 us | constant capacitors (pin 44¢92 Fig. 5 
& pin 1<92) are <0.01 nF 


tae 20 Invoked by EG 
SideO Side1 40 Invoked by ST 
Preamplifier 


DA oupurvolagecan [Go | ST O [SS [wo [ameR nna 
Crossakadedeo ade [Gon [ 9 [|| femme 
Ditmmresserce | Ro [| | |) —*( Fa 
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BA6589K Floppy disk drives: Read/write amplifier 
Electrical characteristics (unless otherwise noted, T, = 25°C, AVcc = DVcc = 5 V, 


HVoc = 12 V) (Sheet 2 of 5) 
: 


rms |f = 400 ~ 1 MHz 


Parameter 


Input conversion noise 
voltage (1) 


f = 400 ~ | MHz. Measured with 
1 Vok-pk: 250 kHz signal 
applied to differentiator input. 
TDF pulse width = 1.2 ps; 

RD pulse width = 0.5 ps 


Includes measurements made 
15 | MVpx.pk | with correction resistor 
between pins 8 & 9 


P ; Fig. 8 
Input conversion noise 
voltage (2) 


Input sink current Fig. 9 
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Diff. input voltage max 
P 9 Vinmax 


By) Se ls 
Zz; & |2 


Voo 2 Vok-pk | Distortion rate = 5% 


Fig. 6 
Diff. output resistance 
Diff. output current 


L = 330 pH, f = 250 kHz, 
Vin = 100 TMV pk-pk> 


L = 330 pH, f = 125 kHz 
Vin = 100 MV ok-pk f = 400 kHz 


| 18 | dB [f=250 kHz, Re = 510Q 
250 kHz = 0 dB, -3 dB 


| 6B |r=2s0 kHz 


Common mode rejection Fig. 1 
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Power supply rejection PSRR 
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Differentiator 


Frequency characteristic 


Differentiator input 
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Fig. 1 


Differentiator constants 
setting pin output 
resistance 


u mn 
ag 
a 
nD ao 


Differentiator constants 
setting pin current 


Diff. output resistance 


Diff. output voltage 
amplitude 
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Distortion rate = 5% 
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Output sink current 
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Floppy disk drives: Read/write amplifier BA6589K 


Electrical characteristics (unless otherwise noted, T, = 25°C, AVec = DVcc = 5 V, 
HVcc = 12 V) (Sheet 3 of 5) 


Test 


Conditions circuit 


Differential input 
resistance 


Max differential input 
voltage 


TD monostable 
multivibrator pulse width 
adjustment range 


TD monostable Rrp = 200 kQ, *(trp = 2.35 ps) 


multivibrator pulse width 
accuracy % Rip = 40 kQ, Crp = 100 pF, 
(With Pin 37 (TDR2) open) (trp = 2.35 us) 


TD monostable %IN | Rp = 200 kQ, (trp ~ 2.35 ps) 
multivibrator pulse width 
voltage dependency %IN  |Rrp = 40 kQ, Crp = 100 pF 


With Pin 37 (TDR2) open 


RD monostable 
multivibrator pulse width 
adjustment range 


RD monostable 
multivibrator pulse width Reap = 36 kQ, tap = 9.5 us 
accuracy 


RD monostable 
multivibrator pulse width Rrp = 36 kQ, tap = 0.5 us 
voltage dependency 


Fall time 


Peak shift Vin = 0.15 ~ 2 Vok-pk 
Low level output voltage 


High level output voltage 
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BA6589K Floppy disk drives: Read/write amplifier 


Electrical characteristics (unless otherwise noted, T, = 25°C, AVoc = DVgec = 5 V, 
HVcc = 12 V) (Sheet 4 of 5) 


; Test 
Parameter [symbor] min [Typica Max | Unit | Conditions 


Write circuit 


Write current adjustment 


range we 
Corrected write current IWC 
adjustment range 

Write current accuracy AClw 
Write current mismatch Alwr 
Write current supply PSly 


voltage dependency 


Includes LC and HD pin 
correction currents. 
See note 1 on page 250 


AtLC and HD pin 


lwrR= 6mA, Rwcso = 1.9 kQ Fig. 18 


Pe fos 


%N 
1.8 Vv With Pin 37 [With Pin 37 (TDR2) open | [With Pin 37 (TDR2) open | 


Output saturation voltage | Vsataw 


| 20 wa [ier ay side, Vaw = 14 V. 
LKRW1 Ra Pin 37 (TDR2) open 

Off state leakage current Selected side, Vaw=14V | Fig. 18 
awe 50 A Vaw pin When output voltage 


set for lw of 12 mA and 
decreased slowly to 10.8 mA 


riage fay || pa 
= 


Erase output 


Erase current adjustment 
range 


Output saturation voltage | Vsater 0. len = 100 MA, Recgo = 1.8 kQ 
Output leakage current lou 100 "a Vou =20V 


Fig. 20 
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Floppy disk drives: Read/write amplifier BA6589K 


Electrical characteristics (unless otherwise noted, T, = 25°C, AVcec = DVcc = 5 V, 
HVec =12V) (Sheet 5 of 5) 


Parameter 


Logic inputs 


High level input voltage 1 2 
Low level input voltage 2 
High level input voltage 1 
Low level input voltage 2 


Input volt hysteresis 2 
High level input voltage 3 
Low level input voltage 3 
Input volt hysteresis 3 


2 
0.2 
2 
0.2 


C, HD, TDFC, PS 


High level input current 1 


High level input current 2 | tine | 
Low level input current 2 
High level input current 3 | | WD, V, 2.8V 

1H3 OH 
Low level input current 3 WD, Vo, = 0.4 V 


The pin used to set the time domain filter TD monostable multivibrator pulse width (TDR1) has 
an internal capacitance of 15 pF. Therefore, the TD monostable multivibrator pulse width can 
be set using Ryp only. (Rtp is the external resistor used to pull-up the TDR1 pin to AVCC). 


Low level input current 1 reel Ae FG, PS 
WG, EG, $1, Voy =2.8V 
WG, EG, S17, Vo, = 0.4 V 


m 
Ul 


A 
A 
pA 
LA 
pA 


If this method is used, when TDFC is HIGH (no correction), the TD monostable multivibrator 
pulse width will have frequency characteristics due to the internal capacitance of the TDR2 


pin. 


The effect of the internal capacitance of pin TDR2 can be reduced by inserting a 100 pF 
capacitor, Crp, between the TDR1 pin and GND, to adjust the time constant. This will ensure 
that the TD monostable multivibrator pulse width does not vary with frequency. It will also 
reduce the influence of the 15 pF internal capacitance at TDR1, thus improving the accuracy 
of the TD monostable multivibrator pulse width timing. 
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BA6589K Floppy disk drives: Read/write amplifier 


Figure 2 shows the TD min/max pulse width against comparator input frequency when the 
value of Crp is 100 pF, and when it is not in the circuit. 


— TO M/M Pusewath §00ns ~ 3000ns 
% -=- RD M/M Pusewdth 126ns ~ 1500ns 
Fai 
4 4 
= pa 
(=) 
¢ 
5 
a Nnnection resistor = 120kN 
3 z ! 
= = 
2 2 
- 
TDR, RDA RESTRANCE VALUE (ka) COMPARATOR INPUT FREQUENCY (kHz) 
Values are for TDFC = HIGH and no resistor between Values are for TDFC = HIGH 
TDR1 and TDR2 
Figure 1 Time domain filter Figure 2 


Test circuits 


READ WG = EG = 20V 
WRITE WG = EG = 0.8V 


Figure 3 Supply current: Iccus; Iccur: lccHw: Iccps: econ Iccpw: 'ccas: Iccar: Iccaw test 
circuit 
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Floppy disk drives: Read/write amplifier BA6589K 


MONITOR twr (RW 00, RW 01, RW 10, RW 11) 
len (E90, Eot) 


Moo 


Threshold 


PD output 


ov 


Figure 4 Power down (LVS at AVcc): Vi; Vi: Voc: lon test circuit 
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BA6589K Floppy disk drives: Read/write amplifier 


« POWER SAVE--READ The reference for all measurements is the time required for the de 
voltage to return to within +15% of the normal state operation value, 

and the amplitude of return to at least 90% 

of the normal operation state amplitude. 


PS 


cl 


| WRITE “READ 


+ SIDE O++SIDE 1 
57 


OO LOL 


Figure 5 Recovery time: T,4, T-2, Tr3w, Trae, Tr4 test circuit 
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Floppy disk drives: Read/write amplifier BA6589K 


HVcc 


50 


OdB 


Saal DIFFERENTIAL 
PROBE 


0dB 
Differential 


S,, S,"OFF” 


10° 4GvDa/20 10 -4Gvob/20 
Ro=(pSoranes + gee 


)x 10 (ka) 


&GVDa = GVD (indB) when S, and S, are in the “a” position 
4 GVDb = GVD (indB) when S, and S, are in the “b" position 


Figure 7 Differential input resistance test circuit 
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BA6589K Floppy disk drives: Read/write amplifier 


HVcc 


Differential 


DVcc 
TOP Pulse Width= 12yus 
RD Pulse Width= 0.5 7s 


Vin=Vout/GVD 


Note: Measure Vx; with no input signa! to comparator 
Measure Vx2_ with input signal to comparator and circuit outputting read data. 


Figure 8 Input conversion noise voltage: Vy1, Vy test circuit 


AVcoc 


Vane (Spin) 
| sax (6pm) 


boo = baw (Spin) + dian (pin) 


Figure 9 Input sink current Igjy,and diff output current amplitude Iop test circuit 


HVcc 


008 
Differential 
Probe 


6 (M.) Vous 


0.1 uF 9 8 
© O.1nF = CMRR =-20 log { Vour/( Vin X Gyo) } [dB] 


Figure 10 Common mode rejection ratio (CMRR) test circuit 
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Floppy disk drives: Read/write amplifier BA6589K 


0dB 
Differential 
Probe 


CY) V our 


Ol uF 
PSRR = -20 log { Vour/( Vin X Gyo) ) [dB] 


Figure 11 Power supply rejection ratio (PSRR) test circuit 


Differential 


s, TOTEST Gy, Re = 510 2 
TOTEST Reo, Re = 100 2 


Figure 12 Differentiator: GVD, BW, Gctix, Rep, Von: Rop test circuit 


0dB 
Differential 


S,, SOF F~ 


1 0 ~ a@vDao 407 4avDb/20 
Ro= (Sones TH 10-savem 


) x10 [ka] 


AGVDa = GVD (indB) when S, and S; are in the "a" position 
A4GVOb = GVD (indB) when S, and S, are in the "b" position 


Figure 13 Differential input resistance Rjp test circuit 
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BA6589K Floppy disk drives: Read/write amplifier 


OVec OVcc 


ON FOR TEST 
2mA 


Figure 16 Comparator time domain filter: Voy, Vo_test circuit 
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Floppy disk drives: Read/write amplifier BA6589K 


OVcc 


Closed for test 


Ene, PStroz 5V 
0.1 uF 4ka 
| ON for test 
0.1 uF 
C1 Eto=(qt2-1)% 100 (%] 


E tay = (i 1} 100 (%] 


ad y ften te ) 
PS=5% het x 100 [%] 


Figure 17 Comparator time domain filter: Vinmax» trp, Erp, tap» Erp, and PS test circuit 
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BA6589K Floppy disk drives: Read/write amplifier 


i HVcc 
AVoc 
View 
RwWCSO Crnee Viaarnw 
Used during test 
Write current equation Equations for setting write correction current 
twa =| 'woo —!wor| (SI! =H) 
1.22V—V; 
['wio — twa] (St=L) lwo10™ aoa X9.6 Vwes1 : Voltage between AVoc ~- WCS1 
controlled by (LC) 
eee EI oie. . ‘Aieesd Voliagerbetwean AVEC = WEES 
, , ; WC20™ ——pwoso  *9- 'wes2 : Voltage between AVcc — 
Equation for setting write current controlled by (HD) 
1.22V 
| = — 6 lwr—6(mA) 
ee RWCSO AClw= ~~ 6(mA) X100  Rwcso=1.91kO 


2 | Woo !Woy | x 100 


IWR Woot War | 


2 | Wo Wy | 
am ———"*10 P 
| lWwiot!w,, | ae bid 


— 21 IwHrlwel yt 
PSIW= “Tiwntiw.l ~ 1.6 


se lwH: Write current at AVcc=6.0V 
Definition of selected side offset current 
Currents other than the write current flowing equally in the RW pins of the selected side 


(for activating write-terminate circuits.) wi: Write current at AVco=4.4V 


Figure 18 Write circuit: lwrs ACly, Alwar: VsaTraw ILKRWs lwes eKRWOFF test circuit 


Figure 19 Write circuit: Aly, twp waveforms 
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Floppy disk drives: Read/write amplifier BA6589K 


RECSO 


Erase current ler: 5 ~ 100 mA 

To provide drive capability in excess of the set erase 
current, use graph to determine value of Recs 

The erase current is determined as follows: 


_ Yeo> Vsarert Veneav) 


Ter > R 


8 


ED 


& 


where: 
V EHEAD = Voltage drop across erase head 


Rep= Repo (when Ep, is selected) 


8 


Rep= Rep, (when E/,,is selected) 


ERASE CURRENT DRIVE CAPABILITY (mA ) 
& 


of 


2 3 4 5 6 
1/Recs (1/0 10-4) 
Figure 20° Erase circuit: ler, lon, Vsater test circuit 


LC HO TOFC PS 


Vanes V ws 
Van Van 


Figure 21 Control logic: Vin, Vit; Vis tins & iy test circuit 
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